When adding 22 cases of bronchial adenomata seen in the Brompton Hospital to the more than 100 cases previously documented, Foster-Carter (1941) stated that no death had ever been recorded from malignant change in a bronchial adenoma. Price-Thomas (1954), reporting a personal series of 41 bronchial adenomata treated in the Brompton and Westminster Hospitals, concluded that 'the incidence of malignancy is so low that it is possible for practical purposes to ignore it'. More recent papers have, however, questioned the use of the term bronchial adenoma, emphasizing not only the varying behaviour of the four tumour types included in the term-the bronchial carcinoid, the adenoid cystic carcinoma (cylindroma), the muco-epidermoid tumour, and the true bronchial mucous gland adenoma-but also the differing degrees of malignancy of the bronchial carcinoid itself (Donahue, Weichert, and Ochsner, 1968; Meffert and Lindskog, 1970; Tolis et al., 1972; Turnbull et al., 1972) . In a Mayo Clinic series of 215 cases of bronchial carcinoid (Arrigoni, Woolner, and Bernatz, 1972), 23 (11%) were considered to have atypical histological features and, of these, 70% metastasized and 30%/O were dead after a mean survival of 27 months. This is to be contrasted with the usual bronchial carcinoid five-year survival of 80% or more (Overholt, Bougas, and Morse, 1957; Donahue et al., 1967). 245 group.bmj.com on June 22, 2017 -Published by http://thorax.bmj.com/ Downloaded from
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HISTORICAL
Mueller (1882) first described the carcinoid type of bronchial adenoma found at necropsy on a young woman who had suffered from haemoptysis and a chronic productive cough. From 1930 the term bronchial adenoma was used to differentiate this group of tumours, which differed in both morphology and behaviour, from the bronchogenic carcinoma (Kramer, 1930) . In 1937 they were further subdivided into two histological subgroups, the carcinoids and the cylindromata (Hamperl, 1937) . In 1952 Reid, noting the distinctive histology, the male predominance, the pronounced infiltrative tendencies, and a 25% incidence of distant metastases in patients with cylindromata, termed these tumours cystic adenoid carcinomata.
Hamperl believed that the bronchial carcinoid resembled the intestinal carcinoid, and his contention was challenged until Mattingly's association of the carcinoid syndrome with a bronchial carcinoid (Mattingly, 1956 ). The atypical carcinoid was first described in 1944 (Engelbreth-Holm, 1944 ) and the muco-epidermoid adenoma in 1945 (Smetana, Iverson, and Swan, 1952) , and in 1956 a further variety, the cystadenoma or bronchial mucous gland adenoma, was added (Gilman, Klassen, and Scarpelli, 1956 abnormality was noted on the plain chest radiograph (Table III) . The common radiological presentation was of bronchial obstruction resulting in collapse and/or consolidation of a lung, lobe or segment. Fifty-three cases presented in this fashion and all were symptomatic. Compensatory emphysema was evident in the more severe cases of collapse. Three patients presented with obstructive emphysema due to incomplete obstruction by a ball-valve adenoma. A discrete, welldefined opacity was noted in 13 asymptomatic patients; these tumours arose from peripheral bronchi or as dumb-bell extrabronchial extensions (Fig. 5) . The atypical carcinoid is characterized by pleomorphism, nuclear irregularity with prominent nucleoli, hyperchromatism, increased mitotic activity, tumour necrosis, architectural disorganization, and capsular invasion (Fig. 6) .
Of the five metastasizing carcinoids, two were histologically atypical and three were typical. Seven patients with typical carcinoid have since died, one in the early postoperative period of a pulmonary embolus and another eight months after partial endoscopic removal. A third died on admission, having refused surgery a year earlier; necropsy confirmed a lung abscess distal to a main-stem carcinoid. The remaining four deaths (5, 9, 12, and 16 years postoperatively) did not appear to be related in any way to the original histology.
Actuarially assessed survival of all 71 patients undergoing surgery indicates an 86% 10-year and a 75% 15-year postoperative survival (Fig. 7 ) (Anderson et al., 1974) . The longest survivor in whom a bronchial carcinoid was diagnosed and treated by radon seeds in 1934, and who underwent a lobectomy in 1961, remains well 41 years later. similar to those of others (Foster-Carter, 1941; Overholt et al., 1957; Weisel, Lepley, and Watson, 1961; Zellos, 1962; Meffert and Lindskog, 1970) . The duration of symptoms, however, even in the presence of haemoptysis, is still disturbingly long. The importance of early bronchoscopy for patients with unilateral wheeze, repeated chest infections, non-productive cough, and haemoptysis (PriceThomas, 1954) needs to be re-emphasized. Difficulty in distinguishing between oat-cell carcinoma and bronchial carcinoid in a bronchial biopsy occurred on four occasions, three in patients referred as having oat-cell tumours. Similar diagnostic problems have been noted previously (Overholt et al., 1957; Zellos, 1962; Abbey Smith, 1969) . Acceptance of the entity atypical carcinoid is unlikely to make this problem any easier and emphasizes the importance of careful histological examination of the whole of the excised operative specimen (Arrigoni et al., 1972) by an experienced histopathologist. Although sputum cytology was negative in all patients in whom it was performed (as in almost every documented series), an accurate diagnosis of bronchial carcinoid was achieved by bronchial swabbing on the one occasion it was tried. The diagnostic accuracy of brush biopsy in bronchial adenoma is so far not established.
As in other series, the chest radiographs were abnormal in almost all cases (Bower, 1965; Meffert and Lindskog, 1970) . The usual siting of bronchial adenomata in main-stem and second-and thirdorder bronchi was reflected in the common radiological presentation of collapse and/or consolidation (McBurney, Clagett, and McDonald, 1952; Soutter, Sniffen, and Robbins, 1954) . Although plain film evidence of bronchial obstruction is likely to be due to carcinoma, the appearance of obstruction in a younger patient, especially a female, with a long history of respiratory infections should suggest the diagnosis of bronchial adenoma. Evidence of bronchial dilatation, usually best shown by tomography, or an abrupt cut-off and absence of rat tailing on bronchography (Foster-Carter, 1941) proved helpful in suggesting the diagnosis in several patients. Tomography also proved useful in establishing the bronchus of origin of the tumour, a point of surgical importance. Pulmonary osseous metaplasia occurred in two patients (Price-Thomas and Morgan, 1958) and skeletal lytic metastases were noted in two others (Guistra and Stassa, 1969) . Multiple bronchial adenomata, usually sited peripherally, are rare (Heimburger, Kilman, and Battersby, 1966) ; a further case occurred in this series. We agree with Zellos (1962) and Abbey Smith (1969) that lobectomy is usually the operation of choice, with sleeve resection of either main-stem bronchus if indicated. Contiguous lymph nodes should also be removed and examined for possible metastases. Pneumonectomy may be required if the lung has been destroyed distal to a main-stem adenoma. Bronchotomy is acceptable in main-stem lesions only if the tumour can be totally removed. Although long survival may follow bronchotomy performed on second-order bronchi, lobectomy offers a better chance of total removal of the tumour. Endoscopic removal should be reserved for unfit patients requiring relief of respiratory obstruction. Radon seed implantation produced temporary palliation in one patient with recurrent cystic adenoid carcinoma and in another with carcinoid, and radiation therapy has controlled atypical carcinoid tracheal tumours in a third patient.
Our series confirms the tendency for cystic adenoid carcinoma to recur and for mucous gland adenoma to remain benign. The possibility of late cystic adenoid carcinomatous recurrence necessitates prolonged follow-up and regular bronchoscopy in these patients. The single mucoepidermoid tumour in the series seemed benign, in contrast to the malignant type reported by Ozlu, Christopherson, and Allen (1961) and Turnbull et al. (1972) . Follow-up of the bronchial carcinoid patients confirms the poorer prognosis for those with atypical histology or nodal metastases in the operative specimen. Of eight such patients, four died from nine months to 10+ years postoperatively, three with metastases proved at necropsy, and a fourth with clinical evidence of recurrence. Similar findings have been noted by Donahue et al. (1968) 
